Chimeric transcriptional control units for improved liver-specific transgene expression.
Hepatocyte-directed delivery of therapeutic genes is a major field of gene therapy. An important issue in this context is the availability of promoters units providing for maximum transcriptional activity and specificity. Although a number of liver-specific promoters and transcriptional control elements have been identified and used for gene delivery, no systematic study has been performed to identify the best suitable combination of known liver-specific promoter and enhancer elements. We now report the results of a comparative investigation addressing this issue. We tested a total of 25 synthetic transcriptional control units consisting of either of the four core promoters from liver-specific genes linked in various combinations and configurations to hepatocyte-specific enhancer elements. These constructs were analyzed for transcriptional activity in different cell types in cell culture and in mouse liver in vivo. The data lead to the clear conclusion that a combination of the alcohol dehydrogenase 6 (ADH6) basal promoter linked to two tandem copies of an apoplipoprotein E enhancer element is the transcriptional control unit of choice for the liver-specific expression of transgenes.